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A 9-month-old male child presented with a 3-day history of nonfoul-smelling diarrhea, moderate-grade fever, and respiratory distress. On examination, the child was stunted, undernourished, and febrile. There were tachycardia (heart rate of 180 beats/min), tachypnea (respiratory rate of 80 breaths/min), severe hypotension, and coarse crepitations all over the chest. In view of low hemoglobin (8.7 g/dL), neutrophilia (15,100/mm 3 ), hypotension, hypokalemia (2 mEq/L), metabolic acidosis, and intermittent bronchospasm, the child was transferred to the Pediatric Intensive Care Unit (PICU) and mechanically ventilated. The urine examination revealed pH of 4.8, anion gap of 22 mEq/L, and calcium/creatinine ratio of 0.2; microscopy showed 4-5 epithelial cells and 5-6 pus cells per high-power field. He was given packed red cells, broad-spectrum antibiotics, normal saline boluses, potassium supplements, sodium bicarbonate boluses, and dopamine/aminophylline infusions. The patient then developed oliguria and progressive azotemia (mean BUN of 42.7 mg/dL and mean creatinine of 2.3 mg/dL) with no response to peritoneal dialysis. Blood cultures had no growths. In the last few days, he developed persistent bradycardia (heart rate ranging from 60 to 52 beats/min), which did not respond to maximal inotropic support.
A complete autopsy was performed. The respiratory distress was due to extensive diffuse alveolar damage with focal areas of interstitial pneumonitis, probably viral etiology [ Figure 1 ]; viral inclusions were not seen. Despite the loose motions, the gastrointestinal tract did not show any changes. The cause for the acute renal failure (ARF) was distinctly unusual. Both the kidneys were of normal size and shape [ Figure 2a ]. On the cut surface, the pelvicalyceal systems were occluded by multiple, pale red, rubbery masses [ Figure 2b ]. A squash preparation of these masses revealed acute inflammatory exudate with yeasts and pseudohyphae [suggestive of Candida species, Figure 2c ], while histopathology of the same also revealed irregular-to-circular eosinophilic material [ Figure 2d ]. Subsequent histopathology of the pelvicalyceal system and adjoining medulla revealed necrotizing pyelitis and papillitis; necrotic bits of the papilla were present in the exudates [ Figure 3a and b]. Most of the tubules were filled with eosinophilic granular casts with or without neutrophils [ Figure 3c ].
In the present case, invasive renal candidiasis had manifested as multiple fungal balls, leading to obstruction of the pelvicalyceal systems and subsequent recalcitrant ARF. Important causes of ARF in children are hemolytic-uremic syndrome, acute glomerulonephritis, and sepsis. [1] In the current era of advanced patient care, there is an increase in 
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This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work noncommercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. the incidence of health-care-associated fungal sepsis. In this context, the Candida species are important agents. Children are predisposed to invasive candidal infection as a result of central venous or urinary bladder catheterization, prolonged antibiotic therapy, established neutropenia, immunocompromised states, immunosuppressive therapy, total parenteral nutrition, low birth weight, and malnutrition. [2] Our patient was malnourished and had been admitted in the PICU for 11 days with venous catheterization and broad-spectrum antibiotic therapy.
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Candida species are commensals that inhabit the gastrointestinal and lower urogenital tracts, the skin, and the oropharynx. Increased colonization at these sites depends on the host immune status and the environmental setting, while invasion is aided by breach in the mucosal barriers. Candidal renal infections produce acute pyelonephritis or renal abscesses, through either hematogenous dissemination or more commonly as retrograde/ascending infections from the lower urinary tract. [3] An uncommon manifestation is the formation of candidal fungal ball, mycetoma, or bezoar. [4] This begins as a superficial layer of fungal growth over the urothelium. Infiltration of the renal parenchyma, aided by the urea metabolism by the Candida species, leads to inflammation and necroses of the tips of the renal papillae. [5] Herein, the mycetomas were seen as rubbery dark-red material that completely filled bilateral pelvicalyceal systems, leading to obstruction to the urine flow.
The diagnosis of renal fungal ball is also often delayed or missed due to lack of specific clinical features. The fungal balls may result in unexplained fever, hematuria, palpable flank masses, or nonspecific laboratory features (like consistent fall in platelet count on antibiotic therapy), but unfortunately, ARF may be the first and only manifestation. [4] In such instances, the single most important investigation to be performed is ultrasonography, which is useful in assessing the size, number, and location of the fungal balls. [6] This is important to formulate therapeutic regimen in the affected children as timely intervention is a key to successful management of renal fungal balls. The treatment ranges from local or systemic antifungal agents, percutaneous drainage or irrigation, percutaneous streptokinase injection, or endoscopic/open surgical removal. [4] It should be noted that surgical management may be the only definitive treatment for renal fungal balls. Renal fungal ball is not commonly thought of in the differential diagnosis of ARF in children. Our experience should prove useful while evaluating such cases, so that this rare occurrence is kept in mind.
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